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Summary 


The  epidemiology  of  tuberculosis  in  this  country  is  changing  because  of  a  combination  of 
biological  and  social  factors.  The  recent  use  of  DNA  fingerprinting  of  Mycobacterium  tuberculosis 
using  restriction-fragment-length  polymorphism  (RFLP)  analysis,  has  suggested  that  nearly  one 
third  of  new  cases  of  tuberculosis  being  reported  in  a  large  metropolitan  city  is  a  result  of  recent 
infection.  1  The  immunosuppression  of  individuals  with  the  human  immunodeficiency  virus 
(HIV),  and  the  prevalence  of  multiple  drug-resistant  tuberculosis  (MDR-TB),  has  resulted  in  a 
renewed  interest  in  the  epidemiology  and  prevention  of  this  disease.  To  determine  the  magnitude  of 
the  problem  in  the  U.S.  Navy  enlisted  population,  a  computer  search  of  more  than  one  million 
inpatient  hospitalization  records  from  January  1980  to  December  1994  was  performed.  Total  first 
hospitalization  rates  for  all  cases  of  tuberculosis  during  this  period  ranged  from  2.2/100,000 
person-years  at  risk  in  white  females,  to  27.5  in  males,  race  “other^’  (includes  mostly  Filipinos, 
and  Asian-Americans).  First  hospitalization  rates  across  all  cases  of  tuberculosis  declined  during 
this  period  from  a  high  of  8.7/100,000  in  1980  to  a  low  of  2.2/100,000  in  1994. 
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INTRODUCTION 

Tuberculosis  (TB)  has  been  a  scourge  of  mankind  since  ancient  times,  and  even  today 
it  remains  one  of  the  foremost  causes  of  disability  and  death  throughout  the  world .2  Despite 
decades  of  successful  control  and  decreasing  rates  in  the  United  States,  TB  is  making  a 
comeback.  In  1992,  26,673  cases  of  active  TB  were  reported  to  the  Centers  for  Disease 
Control,  up  20%  from  1985,  when  resurgence  of  the  disease  began.  Twenty-two  states  in  1992 
reported  increases  over  1991  in  the  number  of  TB  cases  reported.  The  largest  increases 
occurred  in  Virginia  (20.6%),  Illinois  (6.5%),  New  York  (3.3%),  and  California  (2.1%).3  The 
primary  factors  thought  to  be  responsible  for  this  increase  in  TB  incidence  are  immigration 
from  high-prevalence  countries;  coinfection  with  HIV;  social  disruption,  including 
homelessness  and  drug  abuse;  outbreaks  of  TB  which  occur  in  congregative  facilities;  and  the 
recent  appearance  of  multiple  drug-resistant  TB.4 

The  worldwide  incidence  of  TB  is  expected  to  increase  substantially  over  the  next  10 
years.  An  estimated  7.5  million  incident  cases  of  TB  occurred  worldwide  during  1990. 
Approximately  4.9  million  cases  (66%)  occurred  in  the  Southeast  Asian  and  Western  Pacific 
regions;  India  (2.1  million),  China  (1.3  million),  and  Indonesia  (0.4  million)  accounted  for  the 
largest  number  of  cases.  On  April  23,  1993,  the  World  Health  Organization  declared  TB  a 
global  public  health  emergency,  a  distinction  never  accorded  another  disease.^ 

All  recruits  entering  the  Navy  are  screened  for  a  number  of  diseases,  including  both  HIV  and  TB 
Those  with  a  positive  tuberculin  skin  test  are  given  therapy  to  prevent  the  development  of  active 
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TB  and  allowed  to  enter  the  service;  those  testing  positive  for  HIV  are  denied  entrance.  During  this 
routine  screening,  the  rate  of  newly  identified  tuberculin  reactors  historically  has  been  no  more  than 
1  to  5%.  In  addition,  all  Navy  personnel  have  periodic  screenings  and  are  required  to  have  a  recent 
(one-year  or  less)  tuberculin  skin  test  before  leaving  the  service.®  Once  a  person  is  infected,  the 
lifetime  risk  of  developing  active  TB  is  5  to  10%;  this  compares  with  a  lifetime  risk  of  at  least  30%  in 
HIV-infected  persons  who  were  previously  infected  or  recently  exposed  to  TB.^ 

The  threat  posed  by  this  infectious  disease  is  increased  for  those  individuals  in  the  U.S. 
military  who  are  called  upon  to  operate  in  countries  where  TB  is  endemic  or  on  the  increase.  In 
addition,  other  social  and  environmental  factors  such  as  communal  living,  increase  the  risk  of  contact 
with  infectious  individuals.  Epidemics  of  TB  have  been  reported  among  persons  congregated  in 
enclosed  spaces,  a  situation  not  uncommon  during  military  operations;  and  the  Navy  continues  to 
experience  local  outbreaks  of  TB  infection  aboard  ships.  An  outbreak  of  TB  that  occurred  aboard  the 
USS  Saipan  in  1987,  found  that  one  individual  had  infected  216  (24.5%)  of  the  ship’s  crew.s 
Another  extensive  investigation  of  TB  aboard  the  USS  Richard  E.  Byrd  in  1968  found  48%  of  the 
ship’s  crew  were  infected  as  a  result  of  exposure  to  one  sailor  with  cavitary  pulmonary  TB.  Naval 
ships  with  their  large  crews,  closed  environments,  and  controlled  ventilation  systems  appear  to  be  ideal 
settings  for  the  transmission  of  TB.  9 

The  objective  of  this  study  was  to  review  the  hospitalization  rates  of  TB  among  U.S.  Navy 
enlisted  personnel  during  the  period  1980  through  1994  in  order  to  identify  long-term  trends  and 
risk  factors  that  may  be  helpful  in  augmenting  the  Navy’s  current  TB  control  and  prevention 
program.®  Effective  intervention  will  continue  to  require  an  aggressive  control  program  in  order  to 
stem  the  spread  of  TB  and  prevent  MDR-TB  from  becoming  widespread. 

MATERIALS  AND  METHODS 

The  Naval  Health  Research  Center,  San  Diego,  CA,  maintains  a  Epidemiological  Interactive 
System  (EPISYS),io»”  which  is  a  computerized  medical  information  system  that  provides  medical 
planners  and  researchers  with  access  to  select  information  contained  in  more  than  one  million 
inpatient  medical  history  records.  These  data  are  obtained  quarterly  from  the  Naval  Medical 
Information  Management  Center,  Bethesda,  Maryland,  (formally  the  Naval  Medical  Data  Services 
Center).  The  records  are  then  combined  with  data  fiom  demographic,  occupational,  and  other  service 
history  information  provided  by  the  Navy  Military  Personnel  Command  in  Washington,  DC.  12  Ihese 
files  provide  all  hospitalizations,  demographic  and  career  histories  for  all  Navy  enlisted  personnel 
serving  on  active  duty  anytime  during  January  1,  1980  to  December  31,  1994  (1,147,015  inpatient 
records).  To  ensure  confidentiality,  all  identifying  information  was  removed  before  the  data  were 
analyzed. 
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Medical  history  files  were  searched  for  any  case  having  a  diagnosis  of  TB  as  defined  by  the 
International  Classification  of  Diseases,  Ninth  Revision,  Clinical  Modification  (ICD-9-CM)  codes 
010.0-018.9.13  Cases  were  included  in  this  study  if  any  of  these  codes  appeared  on  their  inpatient 
medical  record  anytime  during  January  1,  1980  to  December  31,  1994.  If  a  patient  was  admitted 
more  than  once  during  the  study  period  for  the  same  diagnosis  of  TB,  or  if  dissemination  by 
lymphohematogenous  from  the  original  site  occurred,  only  the  first  hospitalization  was  used  to 
determine  a  true  hospitalization  incidence  rate  of  TB.  Tuberculosis  late  effects,  ICD-9-CM  code  137, 
was  not  included  in  the  analysis  because  this  category  generally  is  used  to  indicate  conditions 
classifiable  to  010-018,  (ie.,  cases  already  selected  for  inclusion).  Although  most  individuals  who 
have  TB  do  not  require  hospitalization,  in  the  military  when  individuals  are  diagnosed  with  an 
infectious  disease  like  TB,  they  usually  are  hospitalized  in  an  effort  to  control  the  spread  of  the 
disease,  or  until  appropriate  drug  thenq)y  can  be  initiated. 

A  Population  Denominator  File  provided  average  annual  person-years  at  risk  (7,408,712  total 
person-years)  for  aU  active-duty  enlisted  personnel  for  the  15-year  study  period.  Variables  analyzed 
in  this  study  included  TB  diagnosis,  HIV  status,  age,  race,  sex,  occupation,  ship  type,  place  of 
residence,  and  year  hospitalized.  Age-adjusted  hospitalization  rates  were  calculated  using  the  total 
active-duty  oilisted  population  as  the  standard  population.  Ninety-five  percent  confidence  intervals 
were  calculated  for  hospitalization  rates  of  TB  and  associated  variables  assuming  a  Poisson  process. 

RESULTS 

EPISYS  identified  408  first  hospitalizations  with  a  diagnosis  of  TB.  Approximately  84%  were 
either  pulmonary  TB  (74.3%)  or  other  respiratory  TB  (9.6%)  (Table  1).  The  average  annual  first 
hospitalization  rate  during  this  15-year  period  across  all  cases  was  5.5/100,(XX)  person-years.  From 
1980  to  1994,  total  first  hospitalizations  for  TB  overall  declined  from  a  high  of  8.7/1 (X),000  person- 
years  in  1980  to  a  rate  of  2.2/100,000  person-years  in  1994.  Race  “other,”  which  includes  mostly 
I^pinos  and  Asian-  Americans,  showed  the  highest  hospitalization  admissions  over  this  time  period 
(Rg.  1).  As  a  group,  their  hosfntalization  rates  have  declined  from  a  high  of  55.5/1 00,(X)0  person- 
years  in  1980  to  12.4/1(X),(X)0  person-years  in  1993,  the  last  year  with  complete  data  for  this  group. 
Approximately  47%  of  individuals  in  this  group  listed  a  foreign  country  as  their  place  of  residence  at 
time  of  entry  into  the  Navy. 

Analysis  of  hospitalization  admission  rates  by  sex  and  race  demonstrated  a  consistent  pattern 
for  both  males  and  females  (Table  2).  Male  and  female  Filipinos  and  Asian-Americans  showed  the 
highest  rates  (26.6  and  14.7/100,(K)0  person-years,  respectively).  Next  were  black  females  (9.8/ 
100,000  person-years)  and  black  males  (8.8/100,0(X)  person-years).  The  lowest  rates  were  observed 
in  white  males  (3.2/100,000  person-years),  and  white  females  (2.2/100,000  person-years),  these  rates 
arc  consistent  with  those  generally  observed  in  the  civilian  population  where  in  1991, 70%  of  all 
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Table  1 


First  hospitalization  admissions  for  tuberculosis  by  ICD-9-CM  diagnostic  classification, 
active-duty  enlisted  naval  personnel,  1980-1994 


Tuberculosis  Classification 

ICD-9-CM  code 

No. 

% 

Pulmonary  tuberculosis 

Oil 

303 

74.3 

Other  respiratory  tuberculosis 

012 

39 

9.6 

Tuberculosis  of  meninges  and  CNS 

013 

7 

1.7 

Tuberculosis  of  intestines,  peritoneum,  and 
mesenteric  glands 

014 

3 

0.7 

Tuberculosis  of  bones  and  joints 

015 

16 

3.9 

Tuberculosis  of  genitourinary  system 

016 

11 

2.7 

Tuberculosis  of  other  organs 

017 

22 

5.4 

Miliary  tuberculosis 

018 

7 

1.7 

Total 

408 

100.0 

t  No  ICD-9  code  010,  Primary  tuberculous  infection,  was  reported. 


Fig  1.  Hospitalization  rates  fw  TB,  by  race  and  year,  in  active  duty 
U.S.  Navy  enlisted  personnel,  1980-1994. 
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reported  cases  of  TB  occurred  among  racial  and  ethnic  minority  groups.^ 

Analysis  of  hospital  admission  rates  by  sex  and  age  demonstrated  that  the  risk  of  TB  in  males 
increases  significantly  with  age  (Fig.  2).  The  highest  rate  in  males  (23.0/100,000  person-years)  was 


Table  2 

First  hospitalization  admissions  for  TB  by  sex  and  race,  active-duty  enlisted  naval 
_ personnel,  1980-1994 _ 


Male 

No.  pf  Casgs 

Per-YrsatRisk 

Incidence  Rate* 

Cl  Lower 

■Cl  Upper 

White 

171 

5313,483 

3.2 

2.7 

3.7 

Black 

85 

967,494 

8.8 

6.9 

10.6 

Other't’ 

122 

458,327 

26.6 

21.9 

31.3 

Total 

378 

6,739304 

5.6 

5.0 

6.2 

Female 

White 

11 

488,657 

2.2 

0.9 

3.6 

Black 

15 

153,590 

9.8 

4.8 

14.7 

OthCTf 

4 

27,161 

14.7 

0.6 

28.9 

Total 

30 

669,408 

4.5 

2.9 

6.1 

Pop  Total 

408 

7,408,712 

5.5 

5.0 

6.0 

t  Includes  Filipinos,  Asian- Amoicans  and  Native  Ammcans. 
*  Cases  per  100,000  person-years  at  risk 


observed  in  the  age  group  45-61,  whereas  in  females  the  highest  rate  was  in  the  age  group  20-21 
(6.9/100,(X)0  person-years).  The  increase  in  TB  with  age  observed  in  males  may  be  reflecting  an 
activation  of  infection  that  had  been  acquired  many  years  earlier.  The  lifetime  risk  of  developing  TB 
after  infection  is  5  to  10%;  therefore,  it  seems  likely  some  of  the  cases  appearing  in  the  older  males 
are  a  result  of  a  prior  infection.  In  females,  however,  no  cases  were  reported  in  anyone  older  than  34; 
this  is  in  part  a  reflection  of  the  younger  age  distribution  of  females  compared  with  males.  The  cases 
occurring  in  the  age  group  20-21  may  represent  newly  acquired  infections. 

One  of  the  factors  considered  to  be  responsible  for  the  increase  in  TB  in  this  country  and 
throughout  the  world  is  coinfection  with  HIV.  Approximately  5.5%  of  U.S.  Navy  enlisted  personnel 
who  tested  positive  for  HIV  had  an  active  TB  infection.  Matching  of  HIV  and  TB  case  registries  in  the 
civilian  population  has  shown  similar  percentages  of  approximately  5%,  although  in  one 
seroprevalence  survey  of  TB  clinics  in  20  cities,  the  range  was  from  0-61%.‘»  Although  the 
association  between  TB  and  HIV  infection  is  not  clear,  current  research  suggests  that  HIV  infection 
increases  TB  morbidity  principally  by  increasing  progression  from  TB  infection  to  active  TB.i4 
Tuberculosis  is  the  only  HIV-associated  respiratory  pathogen  that  can  be  transmitted  from  human  to 
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human  by  close  Casual  contact,  and  it  constitutes  an  important  opportunistic  infection  among  HIV- 
infected  individuals.  7  The  diagnosis  of  Mycobacterium  tuberculosis  in  HIV  individuals  is  a  particular 
problem  because  these  individuals  may  be  anergic,  often  have  atypical  radiograms,  and  may  be 
coinfected  with  Pneumocystis  carinii.^  Studies  on  therapy  of  people  with  TB  and  HIV  infection  have 
shown  that  standard  treatment  regimens  are  associated  with  increased  relapse  rates,  increased 
mortality,  and  increased  rates  of  side  effects  from  these  drugs.  16, 17 


Age  Group 


Fig.  2.  Hospitalization  rates  for  TB  by  sex  and  age  group,  U.S.  Navy  enlisted 
personnel,  1980-1994. 

Little  is  known  of  the  occupational  risks  of  becoming  infected  with  TB  or  of  developing  the 
disease  following  infection.^  Among  hospital  employees,  the  differences  were  slight  in  the 
number  of  positive  tuberculin  reactors  by  type  of  job  or  estimated  exposure  to  patients,  When 
compared  with  the  overall  Navy  rate  of  5.5/100,000  person-years;  95%  Cl  4.9-6.0,  analysis  of 
risk  by  occupation  in  the  US  Navy  enlisted  population  demonstrated  a  significantly  higher  rate  in  3 
occupations:  Mess  Management  Specialist  (11.9/100,000  person-years;  95%  Cl  7.7-16.0), 
Firemen  (14.5/100,000  person-years;  95%  Cl  7.4-21.5),  and  Seaman  Recruit  (18.4/100,000 
person-years;  95%  Cl  7.4-21.6).  However,  these  3  occupations  accounted  for  35.7%  of  all  case  of 
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TB  appealing  in  the  race  group  “other,”  which  was  shown  to  have  the  highest  TB  rate  in  the  Navy. 
Consequently,  this  distribution  of  the  race  group  “other”  across  the  Navy  work  force  resulted  in  a 
higher  than  expected  incidence  rate  of  TB  within  these  3  occupational  groups.  When  controlling 
fen:  the  fact  that  males,  race  “other,”  and  older  individuals  all  had  higher  rates  of  TB,  it  was  shown 
that  occupation  had  no  effect  on  the  incidence  of  TB  in  the  U.S.  Navy  enlisted  population. 

To  detamine  if  shipboard  environments  represent  a  risk  factor  for  becoming  infected  with 
TB,  naval  ships  were  grouped  into  19  categories  and  their  rates  of  TB  were  determined  and 
compared  across  each  category  of  ship  type  and  with  shore-based  stations.  Only  those  ship 
categories  that  had  cases  are  shown  in  Table  3.  As  indicated,  no  ship  type  categories  showed 
significantly  higher  rates  than  those  for  shore-based  stations. 


Table  3 

Rrst  hospitalization  admissions  for  TB  by  ship  type,  active-duty,  enlisted  naval  personnel,  1980-1994 


Ship  Category  ] 

No  of  Cases 

Per-YrsatRisk 

Incidence  Rate 

Cl  Lower 

CIUH)er 

AiiciaftCanier 

28 

353,229 

7.9 

5.0 

10.8 

Airexaft  Carrier,  Nuclear 

9 

184401 

4.9 

1.7 

8.0 

Battleship/Cruiser 

9 

169439 

5.3 

1.9 

8.7 

Cruisor,  Nuclear 

2 

69,130 

2.9 

4.0 

5.8 

DestroyoyFrigate 

35 

587,423 

6.0 

4.0 

7.9 

Amphibious  Assault 

23 

340449 

6.7 

1.9 

9.5 

Matoial  Siqqwrt 

15 

388403 

3.9 

1.9 

5.8 

Underway  Replenishmoit 

10 

196456 

5.1 

0.1 

8.2 

Submarine 

3 

4,681 

64.1 

0.0 

128.2 

Submarine  Attack,  Nuclear 

4 

163418 

2.4 

0.0 

4.8 

Submarine  Ballistic  Misrile,  Nuclear 

1 

133,106 

0.7 

0.0 

1.5 

AuxOiary/Non-combatant 

1 

24,110 

4.1 

0.0 

8.3 

All  Ship  Types 

140 

2,635,339 

5.1 

4.2 

5.9 

Ashore 

268 

4,639,893 

5.8 

5.1 

6.5 

Pop  Total 

408 

7,408,712 

5.0 

6.0 
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The  hospitalization  rate  for  TB  while  at  a  shore  station  was  5.8  /1 00,000  person-years; 
95%  Cl  5.1  -  6.5,  and  the  shipboard  hospitalization  rate  across  all  ship  types  was  5.1/100,000 
person-years;  95%  Cl  4.2  -  5.9.  Although  naval  ships  with  their  large  crews,  closed 
environments,  and  controlled  ventilation  systems  have  been  settings  for  the  transmission  of  TB,  no 
excess  risk  appears  to  be  associated  with  these  environments  when  compared  with  shore-based 
stations  when  analyzed  over  a  15-year  period.  However,  being  in  a  indoor  or  restrictive 
environment  with  an  individual  who  has  infectious  pulmonary  TB  will  substantially  increase  one’s 
risk  of  becoming  infected,  as  shown  by  passed  outbreaks  of  TB  onboard  ships.*’^ 

DISCUSSION 

Between  1980  and  1994,  first  hospitalization  rates  in  U.S.  Navy  enlisted  personnel  for  TB 
have  declined  from  a  high  of  8.7/100,000  person-years  to  a  low  of  2.2/100,000  person-years  in 
1994.  In  the  civilian  population,  TB  incidence  rates  have  been  declining  approximately  5-6%  per 
year  from  1953  through  1984.*'*  However,  starting  in  1987  a  resurgence  of  TB  in  the  United 
States  began  to  occur  and  has  raised  concern  that  TB  may  be  returning  to  prominence  as  a  major 
public  health  problem.  The  primary  factois  considered  responsible  for  this  increase  in  TB  incidence 
are  immigration  from  high-prevalence  countries;  coinfection  with  HIV;  social  disraption  including 
homelessness;  and  the  recent  appearance  of  MDR-TB. 

The  highest  rates  of  active  TB  in  the  U.S.  Navy  enlisted  population  were  observed  in  males, 
particularly  older  males  from  the  race  group  “other.”  As  mentioned  previously,  this  group  consists 
primarily  of  Rlipinos,  and  Asian- Americans.  Even  though  their  hospitalizations  rates  as  a  group  have 
declined  from  a  high  of  55.5/100,000  person-years  in  1980  to  12.4/100,000  person-years  in  1993, 
this  increased  risk  for  active  TB  in  this  group  has  remained  consistent  for  almost  40  years.  I>uring  the 
period  from  1958  through  1969,  Comstock  and  colleagues*’  tested  1,216,425  U.S.  Navy  recmits  with 
5  tuberculin  units  of  PPD-S  on  entry  to  the  service.  Approximately  5%  were  tuberculin  reactors  at 
that  time,  and  the  incidence  of  active  TB  was  found  to  be  highest  for  Asians  who  were  mostly 
Filipinos,  intermediate  for  blacks,  and  lowest  for  whites,  a  pattern  still  being  observed  in  the  Navy 
today.  They  also  found  that  of  the  reactors,  the  chance  of  developing  an  active  case  of  TB  during  flie 
first  4  years  of  enlistment  was  related  to  their  tuberculin  sensitivity  on  entry,  efimic  group,  place  of 
residence  before  entering  the  Navy,  and  history  of  contact  with  a  person  or  family  member  with  TB. 
Although  it  was  not  possible  in  this  study  to  determine  the  percentage  of  endogenous  infections  in 
relation  to  newly  acquired  TB,  the  observation  that  Hlipinos  and  Asian- Americans  historically  have 
shown  higher  rates  for  TB  suggests  a  likely  reactivation  of  earlier  infections  are  occurring, 
particularly  in  older  males.  The  percentage  of  excess  TB  cases  in  this  group  attributable  to  having  a 
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foreign  residence  prior  to  enlisting  could  not  be  determined;  however,  it  is  noteworthy  that  47% 
reported  a  foreign  place  of  residence.  The  increased  risk  of  TB  among  immigrants  is  primarily  a 
consequence  of  higher  rates  of  TB  in  many  foreign  countries  compared  with  the  relatively  low  rates 
in  the  United  States.  This  is  particularly  true  for  immigrants  from  the  Philippines  and  other  Asian 
nations. 

There  was  no  excess  risk  observed  across  any  of  the  job  occupations  after  controlling  for  age, 
sex,  and  race.  This  was  also  true  for  the  19  categories  of  ship  type.  Rates  for  shore-base  stations  were 
not  significantly  different  from  any  of  the  categories  of  ship  type.  The  risk  factors  identified  in  this 
study  for  having  an  active  case  of  TB  were  primarily  related  to  ethnic  group,  age,  sex,  and  whether  a 
foreign  country  was  listed  as  your  place  of  residence  before  enlisting.  These  are  similar  to  the  risk 
factors  that  Comstock  found  in  Navy  recraits  more  than  30-years  ago.i^ 

The  observed  downward  trend  of  TB  in  the  Navy  over  the  last  15-years  is  encouraging.  This 
decline  has  continued  even  during  a  resurgence  of  TB  in  the  United  States  that  began  in  1987. 
Several  apparent  differences  between  civilian  and  military  populations  probably  account  for  this. 
First,  the  Navy  maintains  an  active  program  for  TB  surveillance  and  control,  which  includes  routine 
tuberculin  skin  testing;  contact  investigation;  and  treatment  of  active  cases,  convertors,  contacts,  and 
selected  reactors.^  Secondly,  with  the  exception  of  a  special  treaty  granting  the  right  of  citizens  of  the 
Republic  of  the  Philippines  to  enlist  in  the  Navy,  immigration  from  high-prevalence  countries  does 
not  affect  the  military  to  the  same  extent  as  the  civilian  population.  In  addition,  since  screening  for 
HIV  began  in  1985,  no  one  is  allowed  to  enter  the  Navy  with  HIV,  and,  as  a  result,  fewer  individuals 
will  be  infected  with  HTV.  Consequently,  the  development  of  HIV-associated  TB  will  also  decrease 
overtime. 

During  1995,  seroprevalence  rates  for  HIV  per  1,000  civilian  applicants  wanting  to  join  the 
military  service  were  the  lowest  since  screening  began  in  1985.  This  is  encouraging  news  for  both  the 
control  of  HIV  and  TB  infections.20  The  continued  downward  trend  of  TB  in  the  Navy  speaks  well 
for  the  effectiveness  of  its  TB  control  program.  However,  with  the  ongoing  deployment  of  military 
persormel  to  areas  of  the  world  where  TB  is  prevalent,  a  constant  vigil  will  be  required  to  ensure  this 
downward  trend  continues. 


9 


REFERENCES 


1.  Small  PM,  Hopewell  PC,  Samir  P,  et  al:  The  epidemiology  of  tuberculosis  in  San  Francisco:  A 
population-ba^  study  using  conventional  and  molecular  methods.  N  &tgl  J  Med  330:1703- 
1709,  1994 

2.  Comstock  GW.  Tuberculosis.  In:  Last  JM,  (Ed.)  Maxcv-Rosenau  Public  Health  and  Preventive 
Medicine  12th  Ed.  Norwalk,  Cotmecticut:  Appleton-Centuiy-Crofts,  1986:222-33 

3.  Tuberculosis  Morbidity  United  States  1992.  MMWR  42(36),  1993 

4.  Ellner  JJ,  Hirunan  AR,  Dooley  SW,  Fischl  MA,  et  al.  Tuberculosis  symposium:  emerging 
problems  and  promise.  J  Infect  Dis  168:537-551,  1993 

5.  World  Health  Organization  (WHO)  declares  tuberculosis  a  global  emergency.  Press  Release  WHO 
31  1993. 

6.  Department  of  the  Navy,  BUMED  INSTRUCTION  6224.8:  Tuberculosis  Control  Program. 
February  8,  1993. 

7.  Perez-Stable,  EJ.  Primary  care  teaching  module:  prevention  and  treatment  of  tuberculosis. 

UCSF  Division  of  General  Internal  Medicine,  Internet 

8.  DiStasio  AJ.  The  investigation  of  a  tuberculosis  outbreak  in  the  closed  environment  of  a  US 
Navy  ship,  1987.  MUit  Med  155:347-351,  1990 

9.  Houk  VN,  Kent  DC,  Baker  JH,  et  al:  The  Byrd  study.  In-depth  analysis  of  a  micro-outbreak  of 
tuberculosis  in  a  closed  environment.  Arch  Environ  Health  16:4-6,  1968 

10.  Show  rr.  White  MR.  Development  of  an  epidemiological  database  management,  extraction,  and 
analysis  system  (EPISYS).  Report  93-6F.  San  EHego,  CA,  Naval  Health  Research  Center,  1993 

1 1.  Show  rr.  White  MR.  Develoinnent  of  a  sampling  strategy  for  disease  and  non-battle  injury 
0)NB1)  data  rates.  Report  95-2B.  San  Diego,  CA,  Naval  Health  Research  Center,  1995 

12.  Garland  FC,  Helmkamp  JC,  Gunderson  EKE,  et  al.  A  guide  to  the  computerized  medical  data 
resources  of  the  Naval  Health  Research  Center.  Report  87-13.  San  Diego,  CA,  Naval  Health 
Research  Center,  1987 

13.  US  Department  of  Health  and  Human  Services.  International  aassification  of  Diseases.  Injuries. 
Ninth  Revision.  Clinical  Modification.  2nd  Ed,  vol  1.  Washington  DC:  US  Department  of  Health 
and  Human  Services  1980;  (DHHS  publication  no.  (PHS)  80-1260). 

14.  Cantwell  MF,  Snider  DE,  Cauthen  GM,  Onorato  IM.  Epidemiology  of  tuberculosis  in  the  United 
States,  1985  through  1992.  JAMA  272(7):535-537,  1994 

15.  Barnes  PF,  Bloch  AB,  Davidson  FT,  Snider  DE.  Tuberculosis  in  patients  with  human 
immunodeiiciency  virus  infection.  New  Engl  J  Med  324:1645-50,  1991 

16.  DeCock  KM,  Soro  B,  Coulibaly  IM,  Lucas  SB.  Tuberculosis  and  HIV  infection  in  sub-Saharan 
Aftica.  J  Am  Med  Assoc  268:1581-85,  1992 


10 


17.  Hopewell  PC.  Impact  of  human  immimodeficiency  vims  infection  on  tte  epidemiology,  clinical 
features,  management  and  control  of  tuberculosis.  J  Infect  Dis  15:540-47,  1992 

1 8.  Snider,  DE,  Jr,  Cauthen,  GM.  Tuberculin  skin  testing  of  hospital  employees:  infection, 
“boosting,”  and  two-step  testing.  Am  J  Infect  Control  12:305-311,  19M 

19.  Comstock  GW,  Edwards  LB,  Livesay  VT.  Tuberculosis  morbidity  in  the  U.S.  Navy:  Its 
distribution  and  decline.  Am  Rev  Respir  Dis  110:572-580,  1974 

20.  Brundage  JF  ed.  HIV-1  in  the  Army.  Medical  Surveillance  Monthly  Report  Vol.  2  No.  6, 
Department  of  the  Army,  U.S.  Army  Center  for  Health  Promotion  and  Preventive  Medidne,  July 
1996. 


11 


REPORT  DOCUMENTATION  PAGE 

Form  Approved 

OMB  No.  0704-0188 

Pubbc  reporting  burden  for  this  ooitecbon  of  information  is  estimated  to  average  1  hour  per  response,  induding  the  time  for  reviewing  insmidions,  searching 
existing  data  sources,  gathering  and  maintaining  the  data  needed,  and  oompleting  and  reviewing  the  coliection  of  information.  Send  comments  regarding  this 
burden  estimate  or  any  other  aspect  of  this  coflection  of  information,  induct  suggestions  tor  reducing  this  burden,  to  VfosNngton  Headquarters  Services. 
Directorate  for  infomialion  Operations  and  Reports,  1 215  Jefferson  Davis  Highway.  Suite  1204.  Arftngton.  VA  22202*4302.  and  to  the  Office  of  Management 
and  Budget  Paperwork  Reduction  Prefect  (0704-0188),  Washington.  DC  20503. 

1.  AGENCY  USE  ONLY  (Leave  blat^  2.  REPORT  DATE 

JANUARY  1996 

3.  REPORT  TYPE  AND  DATE  COVERED 
FINAL  1980-1994 

4.  TITLEANDSUBTm^ 

Hospitalization  Rates  of  Tuberculosis  in  U.S. 
Navy  Enlisted  Personnel:  A  15-Year  Perspec- 

5.  FUNDING  NUMBERS 

Program  Element: 

Work  Unit  Number: 

63706N  M0095-005-6512 

6.  AUTHOR(S) 

Mari.in  R.  White  _  - 

7.  PERFORMING  ORGANIZATION  NAME(S)  AND  AODRESS(ES) 

Naval  Health  Research  Center 

P.  0.  Box  85122 

San  Dieeo,  CA  92186-5122 

8.  PERFORMING  ORGANIZATION 

Report  No .  95.40 

9.  SPONSORING/MONITORING  AGENCY  NAME(S)  AND  ADDRESS(ES) 

Naval  Medical  Research  and  Development  Command 
National  Naval  Medical  Center 

Building  1,  Tower  2 

_ Bethesda.  MD  2QRRQ-SQ44 _ ^ _ 

10.  SPONSORING/MONITORING 

AGENCY  REPORT  NUMBER 

1 1.  SUPPLEMENTARY  NOTES 

12a.  DISTRIBUTION/AVAILABIUTY  STATEMENT 

Approved  for  public  release;  distribution  is 
unlimited. 

12b.  DISTRIBUTION  CODE 

A 

13.  ABSTRACT  (Maximum  200  words) 

The  epidemiology  of  tuberculosis  in  this  country  is  changing  because  of  a 
combination  of  biological  and  social  factors .  The  recent  use  of  DNA 
fingerprinting  of  Mycobacterium  tuberculosis  using  Restriction-Fragment-Length 
Polymorphism  (RFLP)  analysis,  has  suggested  that  nearly  one  third  of  new  cases 
of  tuberculosis  being  reported  in  a  large  metropolitan  city  is  a  result  of 
recent  infection.  The  immunosuppression  of  individuals  with  the  human 
immunodeficiency  virus  (HIV) ,  and  the  prevalence  of  Multiple  Drug-Resistant 
Tuberculosis  (MDR-TB) ,  has  resulted  in  a  renewed  interest  in  the  epidemiology 
and  prevention  of  this  disease.  To  determine  the  magnitude  of  the  problem  in 
the  U.S.  Navy  enlisted  population,  a  computer  search  of  more  than  one  million 
inpatient  hospitalization  records  from  January  1980  to  December  1994  was 
performed.  Total  first  hospitalization  rates  for  all  cases  of  tuberculosis 
during  this  period  ranged  from  2.2/100,000  person-years  at  risk  in  white 
females,  to  27.5  in  males,  race  "other"  (includes  mostly  Filipinos,  and  Asian- 
Americans) .  First  hospitalization  rates  across  all  cases  of  tuberculosis 
declined  during  this  period  from  a  high  of  8.7/100,000  in  1980  to  a  low  of 
2.2/100,000  in  1994. 

14.  SUBJECT  TERMS 

Tuberculosis,  Epidemiology 

15.  NUMBER  OF  PAGES 

12 

16.  PRICE  CODE 

17.  SECURITY  CLASSIFICA¬ 
TION  OF  REPORT 

Unclassified 

18.  SECURITY  CLASSIFICA* 
TION  OF  THIS  PAGE 

Unclassified 

19.  SECURITY  CLASSIRCA- 
TION  OF  ABSTRACT 

Unclassified 

20.  UMITATION  OF  ABSTRACT 

Unlimited 

NSN  7540-01  >280-5500 


Standard  Fonn  298  (Rav.  2-89) 
Prescribed  by  ANSI  Sid  Z39-18 
298-102 


